Abstract. This study was conducted to demonstrate the difference between drinking water quality for seven different areas of Kirkuk city with the treatment water in the main and three sub storages tanks, affected with drinking water pipe lines, supplying system Alternate and continuous and also pipes across the construction work's areas. The physical and chemical properties (turbidity, pH, conductivity, Alkalinity, Total hardness, calcium, magnesium, chloride, sulfate, TDS (Total dissolve solids), TSS (Total suspended solids), sodium and potassium) for raw water and treated water in the Storages in addition to the supplying water from seven different areas in Kirkuk were analyzed, samples taken at a rate nine times during the month of March. Results showed that Drinking water of Dumez, Wasti, Shorja, Imam Qasim and Arubaa polluted with turbidity with an average levels of (8.68, 6.04, 7.41, 6.95, 7.64) NTU respectively, over the limit allowed by IBWA (International Bottled Water Association), 2012 and WHO (World Health Organization), 2006. The turbidity in the main and sub storages have reached (4.04, 4.09, 4.47, 4.16) NTU respectively, while other physical and chemical properties were within the allowed limits for human use. The pollution in those areas caused by the alternative supplying system of treatment water and it has negative impact on the pipelines, it includes constriction work in areas also where pipelines exist.
Introduction
In large drinking water distribution networks , water needs to move in a large distances from the treatment units to the storage units and then to the consumer through a major and sub distribution networks , the problem is that this process will affect the stomach drinking water quality , which is an important issue that has attracted the attention of many governments and centers research in the world [1] .This problem may occur due to rarity of water pressure inside the pipelines, [2] it indicates that the increase of transferred water's pressure in the pipeline and non -stability causes Water Turbidity and erosion in the pipes . The corrosion or decomposition in the pipe results , an increase in the proportion of metals and organic substances in the water, which in turn causes an increase in the number of microorganisms exceeding the allowable limit (1-10 times) and poses a threat to consumer health [3] . Though the amount of corrosion also depends on the quality of the materials used in water pipeline and storage tanks. [4] They have studied this kind of effects using pipes made of PVC (Polyvinyl Chloride), HDPE (High Density Polyethylene) and GRP (Glass Fiber Reinforced Polyester) in addition to the effect of small bottle waters ( plastic ) on the quality of drinking water, they noted the possibility of leaks of some organic ingredients causing a change in taste, color and smell as well as the increase in bacterial growth in it, [5] e Comparing the effect of the two types of metal and plastic water pipes quality in Honduras, they found an increase in the proportion of iron at the very first flow of water and an increase in the microorganisms in the metal pipe when compared to plastic pipes. it showed an increase in concentrations of manganese, lead and dark colours. In another research, [6] study water samples for 40 sites in Dhahran in Saudi Arabia, he noted an increase of lead's component in the water plastic pipelines and increase of the copper component in the copper water pipes, [7] He pointed a change in water taste and smell to an unacceptable degree to the consumer because of the interaction of water with piping components . In another study, [8] he observed the discoloration of water that has been collected from copper pipes (with ages serving more than six years) It was blue-green colored due to the corrosion. It has been observed that the breakage and cracking in buried pipelines under various depths from the surface MATEC Web of Conferences 162, 05008 (2018) https://doi.org/10.1051/matecconf/201816205008 BCEE3-2017 of the soil and defect in the joints of the pipes cause water pollution as will as leakage of large amounts of water 17% in 1997 in large and medium-sized cities [9] . The contaminated soil material surrounding the pipe increase the pollution in the rainy days at construction work place, the passage of networks near the sewage and industrial area networks [10] the time period of using pipeline contributes the cracks occurrence in the walls [11] . It indicates that the age of plastic pipes affects the extent of shock resistance to the walls of the pipes caused by the movement of water within the pipes , this effect has been shown since the first time usage , Vulnerability is up to the amount of 80% compared with normal . In general, [12] he studied failure rate in the pipes used to deliver water in the United Kingdom Building through 40 years ( which compares the types of pipes metal , aspect , plastic P.V.C. and ductile plastic P.E.) , he noted that the highest percentage occurred in the metal pipe compared with PVC pipe . Various pipe-related incidents that could occur in urban areas are mostly related to the lack of information on pipelines and underground management. With regard to water supply, the torn pipes resulting from these accidents lead to different leaks. These fatal accidents lead to increase in direct and indirect injuries [13] .Kirkuk province is situated to the northeast of the city of Baghdad, with a population of 940,000 thousand people. Almost 65% of them live in the city of Kirkuk, according to unofficial statistics of 2009, the city of Kirkuk is equipped with clean water from the Kirkuk general water treatment project based on Bottom Zab River as well as water wells adopted in some modern areas that have not been linked to a network pipeline after water treatment units when there are high levels of pollution in the water of those wells .
Materials and methods
Water samples collected from 12 different location including main water source for project of liquidation ( Zab Al-asfal river ), main water storage tank (SGT1) after treatment, water storage tanks (SGT2, SGT3, SGT4) located to the north east of the city of Kirkuk and seven residential areas distributed within the city of Kirkuk ( Al-muhafatha, Imam Qasim, Shorja ) which are fed from SGT2, ( Arubaa , Tesien ) which are fed from SGT3, ( Dumez, Al-wasti ) that are fed from SGT4 (Figure1,2). Water samples collected nine times repeatedly and all tested at different dates, areas starting from (01/03/2014 -02/04/2014). Since the supply of water to most residential areas in the city of Kirkuk is periodic from day to day, it was considered that samples will be taken 15 minutes after the beginning of the flow of water in the pipeline in anticipation of not collecting samples of stagnant water inside pipes after the interruption of flow in the previous processing period , 2 liters of each sample were taken in pre-sterilized glass containers in the laboratory, samples transferred to the laboratory and stored at a temperature of 4 C˚ away from light. PH and E.C.u were measured using a pH meter and a conductivity meter depending on the method used by [14] .
1. Positive ions: The method used was adopted before [15] Table 1 ,2 shows differences in the values of physical and chemical analysis in the tested water samples for all the study area inside the city of Kirkuk, in addition to the main water tanks GTS1 , GTS2 , GTS3 and GTS4 Which distributes water networks to different areas of study. The highest value of turbidity was found in the areas of (Dumez, Al-Wasati, Shorja, Imam Qassem and Arubaa), with a ratio of ( 8.68, 6.04, 7.41, 6.95, 7.64 ) mg / L respectively, exceeding the limit of [16] & [17] . Note that the amount of turbidity in the collection tank of the liquidation project and three major feeder reservoirs of the city were between ( 4.04 -4.47 ) NTU , on the other hand when compared turbidity between sampling dates, ( Figure 3 ). This discrepancy may be due to the periodic water distribution system within the residential areas in the city of Kirkuk, which depends on supplying the residents from one day to another, where the interruption of the flow of water inside the pipes leads to the deposition of the contents of the insoluble and cumulatively on the one hand, and the variation of water pressure moment of flow within the tubes and the sediments contained in them increase the rate of turbidity in the supplied water, which is clearly visible in the first supply of the water flow to the consumer and may continue for a few hours, and the turbidity ratios in the areas of Tesien and the province have recorded low rates and within the limit of the consumer (4.09 and 4.69) NTU, it may be happen, that both regions are provided water per day without the adoption of deliberation system. The highest rate of turbidity in the Dumez area, which is supplied daily with water, exceeded the limit of 8.68 NTU. When asked about the problem from the specialists and the residents of the area, the water pipes were found damaged in the area due to the construction work in the area. two years ago.
PH values in Table (1) showed no significant differences between the sampling sites and ranged between ( 6.3 -8.1) . They were within the permissible range of human use and were not affected during the transfer of water from the project to the consumer during the pipeline.
Also, it was noted in (Tables 1) that were not significantly different from the values of the main collection tank water after treatment and source water this may be due to the lack of salinity treatment units, or lack of focus on the fact that the water is not salty and well below the permissible limit allowed by ( IBWA and WHO ) . The percentage of total suspended solids in raw water was 47.25 mg / l with a significant difference of 17.97 mg / l from its share in the source water of 65.22 mg / l . This is due to the disappearance of these particles. It was observed that this percentage was reduced in the collection tanks at most of sampling the times as a result of deposition. Table 2 shows a difference in the ratio of suspended materials between regions. This may be due to the rapid flow of water inside the pipes, on the one hand, and the rapid supply of water to the residential areas from the collection tanks without leaving a time period on the other hand. The presence of dilutions in the joints of the conveyor tubes may be another cause of the variation. Total Hardness known as a group of total salts of carbonates, bicarbonates, sulfates, chlorides, calcium nitrate and magnesium. Tables ( 2 ) showed that the total hardness rates did not exceed the permissible limit for the water consumed and for all the sampling areas. The value ranged from (163.7 to 172.1) mg / l . It was noticed that no significant change in the value of the source water after entering the treatment unit and then to the reservoirs of the main city of Kirkuk and to the consumer except for some fluctuations that may be resulted from the interaction of water with the contents of the pipes from the material of sediment or contact with the external soil in the sites of discord within the conveyor tubes and this is consistent with [9] and [13] There is an additional cost for it. The results of Alkalinity as CaCo 3 Table ( 2) showed alow rates within the specified percentage of water content allowed for human consumption. No significant differences were observed between the sampling sites of the residential areas and the water reservoirs and the main source of feed for the project ( Figure 5 ). Positive ions ( Magnesium, Chloride, Sulphate, Sodium and potassium ) all showed low rates within the specified percentage of the permitted water content for human consumption ( IBWA & WHO ), also there are no significant differences observed between the sampling sites of the residential neighborhoods and the water reservoirs and the main source of feed for the project.
Conclusions
The water samples taken from the collection tanks for the treated water are pure and confirm the approved standard specifications. It should be noted here that the raw water is of acceptable quality in most physical properties and does not require the material cost and time for treatment. The periodic distribution of water in most areas of Kirkuk led to a high rate of turbidity and caused damage to the distribution networks, which in turn reflected on the quality of water transferred. Pollution in the water supplied to some areas are due to the existence of construction and excavations and lack of coordination with the competent authorities on this subject. Non-maintenance and replacement of old pipes has a reflection on the quality of water supplied to those areas.
Recommendations
Based on the results of this study, the following are recommended: -Maintenance and cleaning of liquefaction networks and reservoirs on a regular basis.
-Replacement of some old and old-fashioned pipes with high-quality annealing pipes.
-Pre-coordination between companies and departments responsible for excavation works and Kirkuk water department to prevent the occurrence of excesses on the pipelines.
-Communicate the areas equipped with clean drinking water within the approved standards of nonconsumption of cash to buy bottled water and reduce the use of excess water.
